Production and concentration of lentiviral vectors

   Maintain 293FT in DMEM/10% FBS/1% penicillin-streptomycin  medium in 10cm tissue culture dish. Culture the cell in a 37 ºC incubator with a 5% CO2, and split 1:4 to 1:6, three times per week.
Day 1: 293FT cell seeding

1. Passage 293FT cells grown in DMEM supplemented with 10% FBS, 1% penicillin -streptomycin (pH 7.35).

2. Seed 1x107  293FT cells in 15 cm dish  and add 20 ml of DMEM supplemented with 10% FBS,1% penicillin-streptomycin . Swirl the cells thoroughly to obtain even distribution across the surface of the dish. Incubate the cells for 24 h at 37 ºC with 5%CO2.

Day 2: Transfection
1.Observe the dishes . The cells should be approximately 70% confluent.

2. transfection:

      Mix three  DNA in a sterile 1.5ml tube (For 10 x150mm Dishes):
   250   µg lentivirus transfer vector with insertion 
      187.5 µg  pCMV∆R8.92

      125    µg  pVSVG
A.  Add half of the DNA mixture to a sterile 50 ml conical tube,   

      bring volume up to 6.25 ml with sterile distilled  water.  Repeat with second aliquot.

B.  Add 6.25 ml of 0.5M CaCl2  to each tube prepared in stepA, vortex for ~20-30 sec.  
C.  Add 12.5 ml of 2X HeBS (pH7.05) to a sterile 50 ml conical tube.

D.  Use an automatic pipet aid and Pasteur pipette to bubble air through 
         the HeBS tube prepared in step C, add DNA/CaCl2 solution in a drop        wise fashion.  After adding the DNA/CaCl2  solution, vortex for ~20-30 sec.   to form precipitates.

E.  Leave the precipitates at RT for 20 min.  Re-vortex for 20-30 sec.

F. Add 5 ml of the solution to each plate in a drop wise manner .  Gently 
     rock the plate back and forth during the addition.

     Incubation under 3% CO2 was recommended. However, incubation under                                               5% CO2 does not cause any problem as transfection efficiency is not   substantially influenced by medium pH when HEPES buffer is used for transfection.

Day 3: change the media

 Remove media, add 18 ml of  pre-warmed to 37 ºC  fresh DMEM + 10% FBS/1% penicillin-streptomycin, and further incubate under 5% CO2, 37 ºC .

Day 5 and Day 6: Harvest and concentrate the viral particles

1. Transfer the culture media containing the virus from each plate to four sterile 50 ml conical tubes. Close the tubes, and spray them with 70%  ethanol before taking them out of the hood.
2. Centrifuge at 1000 RPM for 5 min at 4º C, to pellet detached cells.
3. Filter the supernatant containing the virus through a 0.45 µm sterile filter unit.

4. Transfer the filtered medium into six 40ml Beckman ultracentrifuge tubes, place the tubes in a SW28 rotor.
5. Ultracentrifuge at 22,000 RPM (SW28) for 2 hrs at 4 º C (or 28,000 RPM for Ti45).
6.  Open the ultracentrifuge buckets in the hood. Use forceps to take the tubes carefully out of the buckets. Invert the tubes to transfer the supernatants to a flask containing bleach, wait 1 hour, and discard. Re-suspend the each virus pellet with 500µl to1 ml PBS by pipetting down and up a few times, avoid foaming.
7. Incubate on ice for 30 min.

8. Put six tubes resuspended virus together to 10ml Beckman ultracentrifuge tube, add 2ml 20% sucrose sterile solution on the bottom of centrifuge tube, ultracentrifuge at 28,000 RPM (SW41) for 2 hrs at 4 º C
9. Re-suspend the virus pellet with 70-100 µl PBS.

10. Aliquot 5-10ul each tube and Store viral stock at -80 º C.

Materials:

293 FT cells

DMEM/10% FBS/1% penicillin-streptomycin
0.5 M CaCl2 

2X HeBS

PBS
70% ethanol in a spray bottle

1.5ml sterile tube

10ml culture dish
15 cm culture dish

50 ml sterile PP conical tubes 

250 ml 0.45 µm pore size filter apparatus with bottle

40 ml and 10 ml ultracentrifuge tubes (Beckman)

Solutions for Transfection:
50 ml 0.5 M CaCl2 
3.67 g  CaCl2 ·2H2O

50 ml H2O

Filter sterilize with 0.45 µm pore size filter apparatus with bottle. Store at 4 º C.
100 ml 2X HeBS (HEPES-Buffered Saline)

      1.64 g NaCl

      1.19 g HEPES free acid

      0.02 g Na2HPO4
      80 ml H2O

      Adjust pH to 7.05 with 5N NaOH

      Filter sterilize with 0.45 µm pore size filter apparatus with bottle. Store     at 4 º C.
